Characterization and ion channel activities of novel antibacterial proteins from the skin mucosa of carp (Cyprinus carpio).
A detergent-solubilized fraction of skin mucus of carp (Cyprinus carpio) induced ion channels after reconstitution into planar lipid bilayers. A differential extraction using a non-ionic detergent followed by electrophoretic separation led to the isolation of two hydrophobic 31-kDa and 27-kDa proteins. In contrast to the 27-kDa protein, which was glycosylated, the 31-kDa did not bind to concanavalin A. The reconstitution of these proteins into a planar lipid bilayer restored the ionophore behavior already observed with the crude mucus. The main unit conductance levels were about 900 pS for the 27-kDa protein and 500 pS for the 31-kDa protein, and selectivity measurements gave Pcl/Pk ratios of 0.6 and 1.0, respectively. These proteins had large potent microbicidal activities (0.018-0.18 microM) against different strains of gram-negative and gram-positive bacteria. This behavior can be compared with insect defensins that are known to form large ion channels in the bacterial membrane. To exclude the eventuality of bacterial origin, the bacterial flora of the crude mucus were analysed and the following were identified: Pseudomonas cepacia; Micrococcus luteus; Micrococcus roseus; Flavobacterium sp.; Aeromonas hydrophila. Antibacterial assays with both proteins were performed against these specific strains and revealed good growth inhibition activities. Furthermore, microsequencing analysis showed that the 31-kDa protein was protected on its N-terminal extremity in contrast to the 27-kDa protein, which had a 19-amino-acid sequence. This last sequence, when compared with sequences in protein data banks, did not reveal any significant similarities to other proteins. These results suggest that these novel proteins could be involved in antibacterial defense processes in fish.